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By taking a matter field into the field of the Y.M. magnetic monopole, this system exhibits the total angular momentum J =L+S+I which is conserved.a) Sand I are spin and isospin of the matter field, respectively.
In this note, we study this problem in the canonical formalism 4 ) in order to clarify the role of the field of Y.M.-Higgs.
Let us first decompose the canonical variables of Y.M. field as follovvs:
and (2) where
Because of Eq. (3), C"a(x) can be represented by three independent variables such as Euler angles.
Isospin gauge (4) where Bia= ( -1/2) EijkF}k. This is gaugeindependent, i.e., independent of ca: a (x). Next we must separate @a:,k• transverse momentum conjugate to Ba,k (:r), from
where (6) gR" (x) = g Cia (x) + f " 8 ,8,3,,, (x) @r,k (x)).
(7)
Ka,J Is a kernel which satisfies some differential equation and becomes Oa,,C4nlx-y[)-1 asymptotically. 41 
(8)
As is well known, the system has two constraints for the state vectors: i7 0a(x)l<f')=O and (gLa(.r)+pa(x))l<f')=O,
where La (x) and pa (x) are generators of the isospin transformation for the gauge field bk" (x) and for sum of Higgs and matter fields.
In order to eliminate the redundant variables, the constraint Equation (9) should be transformed to the simpler form, La(x) I<J!)=O by using a suitable unitary transformation. 41 Under this transformation, Aa (x) gives the contribution from longranged-field for the angular momentum. This will be possible source for the mixing among the internal and space-time symmetries.
After the elimination, we have independent variables, Ba:,k (x), @a,k (x), Ira (x), YJa(.r), nu(x), U(x) and their Hermite conjugate variable. By using the canonical commutation relations among them, it is easily checked that the angular momentum satisfies the required commutation relation.
Finally, inserting Eqs. (1), (2), (5), (10) and @a,k=~ca=O into Eq. (4), we get the following angular momentum:
where l=fd 3 xpu(x), pu(x) being the isovector charge density of the U field. This is just the same as the results of JackiwRebbi and Hasenfratz-'t Hooft 11 but does not consistent with Huang and Stump's result. 31 The latter is the sum of the first and the third terms.
vV e eliminate the redundant variables completely and do not use the constraints as equations in the course of the calculation.
Equation (11) is expected from the discussion in the beginning of this note and is generalization of J=xX(p-ZeA)-x/er in the U (1) 61 to the SU (2) when the surface terms are ignored as is done in the field theory. We shall remark here that the surface terms become
}S ds'"d 3 :yiil(x 1 xajr 2 )
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